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(54) Moving coil transducer 

(57) A plurality of grooves (14) are 
formed in the front surface of the 
central pole piece (13) of a moving 
coil transducer in order to reduce 
the generation of heat in the pole 
piece and the consequent heating 
of the moving coil. The grooves 
(14) act by suppressing eddy cur- 
rent flow in the front surface of the 
pole piece (1 3) when the moving 
coil (18) is vibrated. The transducer 
is part of a horn speaker. 




ICATION 

A horn speaker incorporating a yoke which 
has a pole piece encircled by a magnet 

5 

The present invention relates to a horn 
speaker and, more particularly relates to a horn 
speaker having a yoke whose pole piece is 
provided with a plurality of linear grooves in 
1 0 its front end. 

A conventional loud speaker for use in a 
siren for a ship or the like, is required a type 
having a possibly larger voice output. In order 
to obtain this effect a powerful permanent 
1 5 magnet is used in a horn-type speaker to 
obtain a good electro-acoustic transducing 
efficiency, and a larger voice current is 
adapted to be input. . . ' 

However, since a moving voice coil is posi- 
20 tioned In a narrow air gap between a pole 
piece of a circular yoke and a permanent 
magnet or an annular-yoke .which supports^ 
the permanent magnet in order to obtain a 
s.trong magnetic field, its cooling effect is bad ^ 
25 during the operation. : \. . - . . 

Accordingly, the temperature of the pole : . 
piece of the circular yoke may be remarkably' 
raised, for instance, up to more than 130X, 
by the heat generated by the ihauced current .: 
30 of the moving coil vibrating and the heat of 
the moving coil itself. When the temperature 
of the pole piece is raised, the magnetic force 
is. depressed, and thus the momentum of the 
moving coil is reduced. Consequently, the- 
35 energy transform rate horn the electric energy 
supplied in the forrn-of the electric current 
into the kinetic energy is reduced^ resulting in 
the increase of the heat generated of the 
moving cb'il. 

40 Therefore, when an overinput is applied to 
the speaker or it is used continuously for a 
long period, of time, the moving voice coil is 
often broken by overheat. 

It is object of the present invention to 

45 provide a horn speaker having a yoke with a 
pole piece which Is provided with a plurality 
of linear grooves in its front surface free from . 
the aforementioned disadvantages, which is ' 
effective, compact and stable, and which sup- 

50 presses the generation of the heat of the pole 
piece of the yoke and thus minimizes the 
temperature rise of the moving coil. 

According to the present invention there is 
provided a horn speaker wherein a pole piece ' 

55 of a yoke is arranged inside an annular perma- 
nent magr.et and a moving coil which vibrati^s 
a diaphraym, is arranged in an air gap be- 
tween the pole piece and the annular pefm<* . 
nent magnet, the improvement comprising a 

60 plurality of linear grooves formed in thef. front 
surface of the pole piece. 

In order that the present invention may bt. 
better understood, a preferred embodiment 
thereof will be described with reference to the 

65 accompanying drawings, in which: 


Figure 1 is a central longitudinal cross- 
section of one embodiment of a horn speaker 
according to the present invention; and, 
Figure 2 is a perspective view of a circular 
70 yoke of Fig. 1, seen from the front side. 
Referring now to the drawings there is 
s^own in Fig. 1 one embodiment of a horn 
speaker according to the present invention. 
An annular base plate 1 is provided with 
75 several brackets 2 for supporting a tubular 
reflector 7 on its front surface. A funnel- 
shaped support cylinder 3 for supporting an 
inner horn 8, whose diameter expands 
frontward, is integrally connected to the inner 
80' periphery of the base plate 1 . 

An outer cylindrical horn 4 expanding 
frontward, is mounted to the outer periphery of 
the base plate . 1 in its base part by means of 
bolts 5 and, nuts 6! The tubular reflector 7 
85 e>tp'ancfing rearwards and having a closed 
.' front end is subported.in its open rear end 
\ ^' inside the outer'horn 4 by the brackets 2. The 
rear, end of the tubular inner horn 8 expand- 
' iipg frontward slightly is mounted to the front 
- -90 end of 'the support cylinder 3. 

:^.Behind, the' base plate 1, a retainer ring 9, 
)' an .anrtular yoke^ 10,. an annular permanent 
magin^t;liT, and a' circular yoke 12 are 
:.:.v- - Q^^^^^^^^^^ on -^another. The circular yoke 

95" f,2 i.5 prbyided with a center pole or pole 
^ piece 13 .which projects forward in its center 

so that a iiarrow annular air gap (a) may be 
" ' formed betvveen the annular yoke 10 and the 
front portion of the pole piece 13. 
100 The pole piece 13 is provided with a plural- 
ity of linear grooves 1 4 in its front surface, 
which are arranged in parallel with one 
another. Each linear groove 1 4 possesses a 
width of 1 mm and a depth of 5mm and is 
1 05,separated a.t a distance of 5mm away from 
'the adjacent ones. However, these dimentions 
and shapes are only one example, and there- 
fore can, of course, be varied, as occasion 
demands. 

110 In the space between the support cylinder 2 
and the front of the pole piece 1 3, a dia- 
phragm 1 5 having a half-spherical shape ex- 
tending frontward is arranged and supported 
by an annular damper 16 which is mounted 

1 15 between the base plate '1 and the retainer ring 
•9. 

; A bobbin 1 7 is integrally connected to the 

rear end of the diaphragm 1 5 and is inserted 
in the gap (a) between the annular yoke 10 

1 20 and the pole piece 1 3. A moving voice coil 
18 for vibrating the di8;)hragm 1 5 is wound 
around the outer surface of the bobbin 17. An 
equalizer 1 9 is arranges in front of the dia- 
phragm 15 apart a littlf/ therefrom. 

1 25 When the electric current is supplied to the 
moving coil 18 of the speaker described 
above, as shown In Fig. 2, a leakage mag- 
netic flux 20 is caused in a space between the 
fronts of the annular yoke 10 and the pole 

1 30 piece 1 3 and it bends in front of the gap (a). 


When the moving coil 1 8 is vibrated by the 
voice current supplied, eddy currents 21 flow 
in the front surface of the pole piece 1 3 
across the leakage nnagnetic fliix 20 in such a 
5 direction as to restrain the vibration- of the 
: moving coil 18 and thus to' heat the pole 
piece 13. . . 

' However, the linear grooves 1 4* formed in 
the front surface of the pole piece 1 3 sup- 

1 Q /press the generation of the eddy currents. 
'Accordingly, the generation oi the heat of the 
pole piece 13 is little, and hence the moving 
coil 1 8 is maintained to a relatively low tem- 
perature. Therefore, this kind of speaker can 

1 5 be used in a large output by supplying a 
larger voice current to the moving coil 1 8 as 
compared with a conventional speaker. De- 
pending on the actual measurement in this 
embodiment the voice pressure is similar; to 

20 that of the conventional speaker of the same 
size, but the temperature rise of the pole'piece 
1 3 is approximately 10X lesfe than the cpn- 
ventional one, which is very effective. 

25 CLAIMS 

1 . A horn speaker wherein a pole piepe of 
a yoke is arranged inside an annular perma- 
nent magnet, and a moving coil which vi|- 
brates a diaphragm is arranged in an air gap 

30 between the pole pierce and the annular per- 
manent magnet, characterised in that, a pluraj- 
ity of linear grooves are formed in the front 
surface of the pole piece, 

2. A horn speaker as defined in Clairn 1, 
35. wherein the linear grooves are . arranged in 

parallel with one another. 

3. A horn speaker, substantially as herein- 
before described with reference to the accpm- 
panying drawings. . . \ / - 

40 4. The features herein descrilpecl, or their 
equivalents, »n any ppvel s6^^^^^^^ 
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